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FITTING γ-RAY LINE SPECTRA

Forward -folding,  χ2 mini mization  analys is

Analyt ic photon  models:
 power law
 broken power law
 Gauss ians

Determine:
 lin e amp li tudes, central  energi es & wid ths
  (under the  Gauss ian  assumpt ion )
 con tinuum  paramete rs



γ-RAY LINE CODE
Ramaty,  Kozlovsky  & Lingenfelter  1979

Monte  Carlo  code

Incorporates  measured and synt hesized energy - and 
angle -dependent  cross  sections  and exact relativisti c 
kinemati cs

Inpu t parameters :

• ambient  abundances (He, C, N, O, Ne, Mg, Al, Si, 
S, Ca & Fe)

• accelerate d abundances (3He, α, C, N, O, Ne, Mg, 
Al, Si, S, Ca & Fe)

• accelerate d-parti cle energy  spectrum (power law, 
Bessel  function,  rigi dity  exponential  and 
app ropriate  parameters )

• thin  or  thick target

• accelerate d-parti cle angular  distri bu tion *



Example calculations

Provides:

relati ve line intensities
detaile d line s hapes
fittin g templates for weak flares
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Werntz, et al. 1990

Angu lar Dis tr ibu tions
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Additional Tools

Provides:

relati ve lin e int ensiti es
acce lerated-particle spec trum
anni hilation reg ion t emper ature
acce lerated-particle number s
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